Sphingolipid-induced enhancement of receptor-mediated uptake of low density lipoproteins in normal and receptor-deficient human skin fibroblasts.
(1) The receptor mediated endocytosis of homologous LDL by human skin fibroblasts can be significantly enhanced by prior incubation of the cells with sphingolipids. Gangliosides GM1 or GD1a, their desialylated derivatives and sphingosine stimulate binding and uptake to LDL by up to 40% of normal values. The effect is observed in normal fibroblasts, LDL receptor deficient fibroblasts or in tunicamycin-treated cells with a reduced number of functional receptors but is dependent on the time of preincubation of the cells and the concentration of the sphingolipid in the medium. (2) Detailed studies on the ganglioside effect revealed, that cell bound gangliosides intensify the LDL-induced suppression of [14C] acetate incorporation into cholesterol. (3) The receptor dependence and relative receptor specificity of the sphingolipid effect is evident from the fact that (a) after complete suppression of receptor synthesis gangliosides fail to stimulate uptake of LDL, that (b) fatty acids or lipids not containing sphingosine are without effect and that (c) the receptor specific internalisation of alpha 2-macroglobulin or epidermal growth factor is not influenced by exogenous sphingolipids.